Objectives: Prevention at the worksite is considered increasingly important. This paper describes the methods used in a nationwide prevention campaign performed at a iarge Swiss bank and a Swiss industrial company. The aim of this project was to encourage genera[ hea~th awareness among company employeeso We also aimed to provide the companies with gen~ era~ heNth analyses of their staff as a basis for future health promotion~ Furthermore, new screening methods were eva~ ~uated in the fie~d of research, Methods: Participation in the programme was vNuntary and free of charge, The programme targeted a[125243 empioyees of the two companies in all regions of SwitzerIand. A mobile unit was available on site, The programme included a written health questionnaire and medicN examinations (e. go, b~ood pressure, b~ood tests, ultrasound of the common carotid a~ery, osteodensitometry~ examinations of the eye, ate). Analysis of individuai test resu!ts, information brochures, and a telephone information service were aIso provided, Based on the data of the individuals, the "heNth status" of the employees of the two companies was analysed. The companies did not have access to the data of the individuals. The programme ran from August I996 to August 1998, Results: With a total of 10 321 persons taking part in the project, the pa~idpation rate was 41%o For the different examinations offered, patterns of participation were identifiable that varied with aeje~ hierarchica~ status within the concern, body mass index, and number of physica~ compiaints of the employee.
Our grandmothers used to say: an ounce of prevention is better than a pound of cure. However, optimal methods and outcomes remain controversial 1. As health promotion is in general multi-factorial, several different, but overlapping instruments and methods, such as information, education, or protection strategies can he applied at the conceptional individual level 2,s. The North American and Australian approach may be to sustain healthy environments 4. The European emphasis may be a combination of individual health promoting strategies and organisational development approaches 5. The Check Bus initiative is a health promotion project located at the workplace and made available to individuals on a voluntary basis, free of charge. The aim of this paper is to report on the methods of the nation-wide project running from August 1996 until August 1998. During this period 10321 individuals (6 251 men and 4 070 women) were examined using widely accepted methods as well as methods still under research consideration.
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Methods
The national information and prevention programme Check Bus was made available to all 25 243 employees from all hierarchic levels within two nationwide companies (a Swiss bank and a Swiss industrial company). Employees were sent once a personal invitation asking them to participate. Employees who agreed to participate received a standardised questionnaire (59 complex items) on their general condition, physical disabilities, and environmental conditions. There were questions concerning hypertension, cholesterol, glucose and blood lipids, risk of skin cancer and cancer prevention measures for women and men. The participants were asked about physical activity, alcohol consumption, nutrition, smoking habits, drug consumption, vaccination status, psycho-social well-being, and socio-demographic variables.
The questionnaire was available in the three national languages German, French, and Italian. Physical examinations were performed by a team of specially trained doctors and nurses in a mobile unit which visited the different branches of the two companies nationwide. Participants presented their completed personal questionnaires at the reception in the Check Bus. All questionnaires were checked for completeness. Body weight and height were measured and blood samples were taken from all participants. According to project organisation, various supplementary examinations were recommended to selected groups of participants, depending on their age and sex:
For men over 40 years an ultrasound examination of the carotid arteries was recommended, for women over 40 years an osteodensitometry based on ultrasound technique was available. Employees under 40 years could take part in a fitness test which included a body fat analysis. However, every participant was free to choose a test recommended for the other age category, i.e., <40 or > 40, instead of the one recommended for his or her age group. Finally, all participants had the opportunity to have suspicious skin lesions, their eyesight, and intraocular pressure checked. For bivariate analyses Chi-square (X 2) test and, for multivariate analyses, logistic regression models were applied using SPSS version 9.0 for the personal computer, whereby a level of two-sided significance of p < 0.01 was defined.
Ultrasound osteodensitometry
To measure the bone mineral density (BMD) ultrasound technology was applied 6,7. Two variables measured most commonly are the speed of sound (SOS) and the broadband ultrasound attenuation (BUA) when the ultrasound passes through the bone 6.7. These measurements correlate with the BMD of the calcaneus 4,5,8 10. The well established T-score was used to compare the measured value X (X = 0.67" x BUA + 0.28* x SOS -420", * = constants) 11 with the value that could be expected of a 20-year-old woman from the same ethnic group12. T-scores*: > -1 were defined as normal values. T-scores between -1 and -2.5 were defined as slightly reduced values of bone density (osteopenia), in comparison with healthy younger women. Women with T-scores <-2.5 were defined as a risk group for osteoporosis, as suggested by WHO in 199413 . After answering questions concerning relevant medical history (hysterectomy, ovariectomy, or steroid intake), the actual measurement was performed at the calcaneus with an ultrasound densitometer (Achilles +, Lunar, Madison, USA).
B ioelectrical impedance analysis ( B IA )
BIA is an electrical measurement of resistance. A homogenous electrical field with alternating current of consistent strength is produced by placing electrodes on the skin of the test person. The total resistance = impedance (Z) is then measured in ohm. The impedance of a biological conductor consists of resistance (R) and reactance (Xc)t4. Reactance (field of capacity) describes the resistance of a condensator against alternating current. Each cell membrane functions as a tiny condensator through protein-lipid layers. Therefore, reactance is an indicator of body cell mass14. Resistance (R) describes the pure resistance of a conductor against alternating current and is reversed proportional to the total amount of body water. Due to the high body concentration of water and electrolytes, the so-called fat free mass (FFM: total body weight minus body fat) is a good conductor of current as fat has a high resistance ~4. There are different models for calculating FFM. Body-weight, the resistance as well as the age and sex of the person might be taken into consideration. The formula displayed in Table 2 was used for our calculations 15. After the FFM is defined, the body fat mass (BFM), the extra-cellular mass (ECM), and the body cell mass (BCM) can be determined 16. For the BFM the following definitions were used: Men with a BFM less than 10 % of their weight have a decreased BFM, between 10 % and 15 % a normal BFM and over 15 % an increased BFM. Women with a BFM less than 20 % of their weight have a decreased BFM, between 20% and 25% a normal BFM and women with over 25 % were defined as having an increased BFM. An increased BFM indicates a poor or unbalanced diet (high calorie intake). A decreased BFM indicates undernourishment. Sportspersons may have a decreased BFM due to their training schedule, (e. g., marathons) but an increased body mass index (BMI, Tab. 2). The BCM is mainly determined by the muscle mass. A high BCM means a big muscle mass (bodybuilders, athletes etc). A low BCM means a small muscle mass (e.g., katabolic situation due to lack of nutrition, muscular dystrophy). The following definitions were used for the BMI: people with a BMI below 19 were regarded as being underweight, people with a BMI between 19 and 25 were considered as having normal weight, people with a BMI of 25 through 30 were defined as being overweight, and people with BMI over 30 were defined as obese. After a participant was correctly connected to the analyser (BIA 2000-S, Body Composition Analyzer, PreCon Schweiz AG, Basel, Switzerland) the resistance was measured. Three seconds after switching on the analyser the results were read and registered. The resistance expected was defined between 250-750 ~. Results outside this range were considered indicative of a measuring error. In the Check Bus, participants with pacemakers were not allowed to have a bioelectrical impedance analysis, despite the fact that no complications are described in the literature. Pregnant women were also excluded from the examination as results would have been invalidated zT. To achieve optimal results, participants were instructed in advance not to eat or drink anything for two hours before the examination, no physical exercise for 12 h and no alcohol intake for 24 h preceding the examination.
Fitness check
The fitness check included an endurance test. This measures the capacity of the cardio-vascular system, the lungs, and muscles to transport oxygen. Flexibility of the lumbar spine, and the elasticity of the hip extensors were assessed. Strength of the upper body (to measure dynamic co-operation of shoulders, arms, and chest), and strength of the trunk (to measure dynamic stamina or strength of the abdominal muscles) were also evaluated. To assess endurance, the participant continuously stepped up and down a step 30 cm high for three minutes, maintaining a constant speed, directed by a standardised audio tape. Five seconds after this exercise was completed, the pulse was taken for 60 seconds and registered.
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To assess flexibility, the participant sat on the ground, legs stretched with the soles of the feet (without shoes) against a wooden box. The participant stretched trunk and arms forward as far as possible and the distance between the fingertips and box was measured.
To assess the strength of the upper body, male participants were required to do push-ups with the body straight from toes to shoulders, women from knees to shoulders. They had to perform as many push-ups as possible in one minute. The test was stopped if they paused for more than three seconds. The total number of push-ups was registered.
To assess the strength of the trunk, participants lay on their back, both knees bent at an angle of 90 degrees, feet flat on the ground, and hands placed behind the neck. The examiner held to participant's feet firmly on the ground. For one minute the participant performed as many sit ups as possible. If the participant paused for more than three seconds, the test was stopped. The number of performed sit ups was registered.
After the fitness test the personal results were compared with standard values, based on results of healthy US Navy members of the same age and sex 18. The results were given in percentiles. The percentile "50" corresponds to the standard value. If a participant had a percentile of 75, this means, that in his/her age and sex group 74% of US Navy members performed worse than the participant 10.1s.
Detection of atherosclerosis
Screenings for pre-clinical atherosclerosis are mostly based on the early detection of risk factors such as hypertension and serum lipids. Advances in ultrasound techniques now offer a direct non-invasive screening method. It allows the visualisation of lesions in the common carotid artery and the early detection of endothelial alterations as growth of the intima media. This screening method can also detect atherosclerotic plaques. Atherosclerotic changes in these vessels correlate with changes in the coronary arteries 19. Carotid ultrasound examinations were performed in the Check Bus by specially trained physicians with an ultrasound scanner (SONOLINE Versa Pro, 7.5L40 linear array, Siemens). The left and right common arteries were scanned for the presence of atherosclerotic plaques and wall thickness. If plaque was present, the maximal thickness of the plaque was measured and velocity flow measurements were performed. In addition, the HDL-quotient of the participants who had an ultrasound of the carotid arteries was determined.
Dermatological examination
A dermatological examination was performed when participants stated that they had noticed one of the following suspicious skin changes with the last three months: any skin lesion with growth of more than 5 mm; substantial increase in thickness; colour changes; ill-defined, irregular or asymmetrical edges; inflammation; constant itching or bleeding 2~ Ill-defined, asymmetrical and/or irregularly coloured nevi with or without additional inflamed edges, and birthmarks with satellite formation were considered to be suspicious and further examination by a dermatologist was recommended.
Eye tests
Professional opticians performed three eye examinations (eyesight, objective refraction, and intraocular pressure) under medical supervision. Information on previously prescribed corrections of vision (glasses, lenses), the possession of a driving license, measurement results of the objective refraction (sphere of bulbus, cornea cylinder, axe length of bulbus) of the uncorrected vision (SC), and the corrected vision (CC) as well as the internal eye pressure were registered. The colloquial term "eyesight" was defined as the ability to see with correction (= visus cum correctione) 21. The ability to see without correction (= visus sine correctione) was defined as the "natural vision" 21. If not specified, the term vision was used for the uncorrected sight. Due to space limitations in the Check Bus, a sign projector and three mirrors were used to compensate for the short distance. Participants had to read letters of different sizes from an optotype board. Natural and corrected vision were measured separately for each eye and the results were registered. In order to determine the objective refraction, the participant was placed in front of a reffactometer ("Nideck Auto Reffaktometer AR-800") 22. While the person was looking relaxed at the screen, three consecutive measurements were taken. The same process was repeated for the other eye and the mean values for each eye were registered. The axis length of the bulbus, the refraction capacity of the bulbus sphere and the lens cylinder were measured. The pressure on the inner wall of the eye is called intraocular pressure and can be measured by exerting pressure on the cornea. The measurements were performed by a tonometer ("Nideck NT 2000 Noncontact Tonometer") 23 by using a jet of air released after centring the cornea. The median of the three measurements was registered. Intraocular pressure up to 22mmHg was defined as "normal" 21. Participants who had an intraocular pressure exceeding 22 mmHg were advised to seek further medical examination.
Personal information for participants
After the examinations, all participants had the opportunity to discuss their individual test results with the medical staff (nurse or, if necessary, with a doctor) for clarification. The individual written summaries of the results in German, French, or Italian were sent to each participant's home address to ensure confidentiality. A specially designed Check Bus information booklet called "Guide for Your Health", was also enclosed in the language requested by the participant (German, French, or Italian). The guide book also contained further information on ,,who and where to ask", including addresses and phone numbers of relevant institutions. All participants had the opportunity to call an especially installed hotline at the Check Bus office to inquire about their personal results. Participants with results needing further clarification received a letter for their physician with the relevant findings and data.
Results
The overall participation rate was 41% (n = 10321, n total = 25243). The most frequent initial question in health survey questionnaires "How would you describe your health at present?" was answered with "excellent" by 2 511 people (24.5 %), with "good" by 6239 people (60.9%), with "mediocre" by 1420 people (13.9%), and with "poor" by 77 people (0.8%). Significantly more men indicated that their health was "excellent" (1593=25.6%) or "good" (3805=61.2%) than women did ("excellent" 918 (22.8%) and "good" 2434 (60.4 %), whereas more women than men chose "mediocre" (645 women (16.0%), 775 men (12.5%), (Mann-Whitney Test, p < 0.001)). For nearly 3/4 (74.1%) or respondents the current health status was their usual health status. For 16.5 % the current health status was worse than usual, while for 9.5% it was better than usual. In terms of physical complaints, the majority of participants had experienced relatively few physical problems. One third of participants (3437/33.3 %) had had two or less minor physical complaints during the four weeks preceding the survey, while 6181 participants (including the 3 437/60 %) had experienced one major or less five minor physical problems. 849 people (< 8.2%) reported having experienced three or more major physical problems and less than 1% complained of having had four more major physical problems. 
Discussion
In this report the methods of the Check Bus Project are introduced, The results contain only a selection of our findings. The participation rate of 41% (10321 of 25243) is comparable to other workplace health promotion programmes. A health promotion programme in Cincinnati, USA 25 had a participation rate of 48 %. It is, however, significantly lower compared to directly offered health checks in general practices with a 74% participation rate 26. In contrast to this, the OX-CHECK study found that if the entire population is offered health checks systematically, the acceptance rate is lower 27. The Check Bus Project was performed during a period of major restructurings within one of the companies involved. As the restructuring affected most the employees in the Frenchspeaking part of Switzerland, the participation rate was consequently lower there. We assume the company restructuring negatively influenced the participation rate. In view of this the participation rate may be regarded as rather high. One major goal of health promotion projects is to address people less conscious of their health. Since data of the nonparticipants is missing, no conclusions can be drawn as to whether this goal was achieved. The Swiss Health Survey 19972a which was performed during the same period of time,
found that a total of 83 % of the Swiss population answered the question "How would you describe your health at present?" with "fine" or "excellent." In the Check Bus study, 85 % of participants replied with either "fine" or "excellent." Among our 6245 male study participants whose BMI was available, 2411 or 38.6% were overweight or obese, and among our female participants with available BMI (4061), 812 or 20.0% were overweight or obese. Corresponding proportions found in the Swiss National Health Survey in 1992/3 for the same age group (15 years or older) 29 were 39.2% for men and 21.8% for women, respectively. These proportions were not statistically significant X2= 0.52 for men and 5.1 for women, respectively, p > 0,01 for both).
With respect to the self-perceived overall health status and the distribution of overweight and obese people among men and women, these results may indicate that our population is comparable to the general Swiss population. Men usually belong to the group of people who are less health conscious. Gender-specific health research shows that women and men differ in their willingness to undergo preventive actions such as medical check-ups or the use of medical services in times of physical complaints 3o. The question as to why men use preventive measures less than women and what can be done to enhance the use of such services still remains unanswered. Similarly, most studies that look at participation rates in worksite health promotion programmes and at factors that determine healthy behaviour have found that women, in general, tend to participate more in worksite health promotion programmes and also tend to adhere to a healthier lifestyle 31-35. However, more differentiated studies looking at differences within female gender also showed the significant variation among women and multiple factors, incorporated into worksite health promotion program evaluations in order to make worksite health promotion more efficient and appropriate for the target population. Against this background, it is not surprising that the participation rates among women and men varied depending on the age group. In our sample, female bank employees' participation was only significantly higher among the youngest age group (Tab. 4), under age 30 (p < 0.001), while in the oldest age group (age 50 years or older), there were more men who participated (p = 0.034). An interesting finding was that, for bone density measurement, BMI and physical complaints were inversely associated with participation among those to whom the examination was recommended and among those to whom it was not recommended. This was not the case for BIA, and we suspect that, as long as there are no other barriers, such as physical exercise (required for BIA, which was linked to the fitness check), overweight, or obese people, and people with physical complaints tend to utilise health promotion programmes differently. However, the odds ratios for these variables were rather small compared to those for structural variables, such a variables, such as hierarchy wind employer (bank vs industry), emphasizing the importance of structural, as opposed to personal, factors that need to be taken into account when planning worksite health promotion programmes, as other previous studies have shown 3&39. Finally, self-efficacy, reported in the literature as one of the more important factors for participation in worksite health promotion programmes 39'4~ may actually mirror an employee's realistic judgement of structural barriers. Employee health promotion programmes typically involve education programmes, cholesterol, blood pressure, diabetes or other similar screening programmes, smoking cessation programmes, drug/alcohol testing and counselling programmes, exercise facility or activity programmes, and recreational activity programmes 41. We chose a novel methodological approach in the Check Bus by complementing traditional modules with modern technical devices for osteodensitometry, ultrasound of the common carotid artery, computerised body composition measurements, and intraocular pressure measurements. Some of these new and partly still controversial technologies may have been more attractive to our cohort of bank and industry employees than the traditional health promotion interventions at worksites. If just the traditional health promotion modules frequently available in private practice and low budget health promotion interventions at worksites had been offered, people may have been less interested. Also, the fact the that Check Bus was not a permanent institution may have influenced the participation, and potentially, a permanent institution of a worksite health promotion programme may have an impact on participation in both directions, as well as a differential impact on different subgroups. In addition to the described basic examinations, more specialised examinations were available to the participants according to gender and age. However, participants were able to choose a different module offered by the health promotion programme as an alternative to the one recommended. For the bone density measurements and BIA, employees of lower hierarchy and from the industry tended to participate significantly more often than those of higher hierarchy and from the bank. Participation rate in bone density measurement (employees age 40 or older) was higher for the older, of higher hierarchy and those with more physical complaints. Conversely, for the bioelectrical impedance analysis (younger than age 40), participation rate was higher for the younger, of lower hierarchy and those with fewer physical symptoms. While some of these opposing trends are explained by the fact that BIA was offered to participants in conjunction with the fitness check, which may have prevented people with higher BMI and more physical complaints to participate. However, given the recommended age range for BIA of less than age 40 and 40 years or older for the bone density measurement, age itself is unlikely to have been the reason for the difference in participation. Evidence on the efficacy and usefulness of individual health promotion activities is in discussion at present 1,2,9-11. The OXCHECK project concluded that the benefits of health checks were sustained over three years. The main effects being dietary changes and reduction in the level of cholesterol concentrations4L The LIVE FOR LIFE health promotion programme on changes in workers' absenteeism concluded that programme participants experienced an average of 4.6 fewer absentee hours compared with non-participants, after controlling for baseline absenteeism, gender, race, education, and age 43. Another mobile worksite health promotion programme in Arizona concluded that benefit-tocost ratio for the entire programme resulted in a saving of $ 3.60 for every dollar spent. This programme showed that mobile worksite health promotion programmes can be effective in reducing employee health care expenditures among both programme participants and non-participants 44. Finally, a mobile worksite health promotion programme in Oklahoma, USA, reduced employee health risks by measuring blood pressure, cholesterol total and total/high-density lipoprotein ratio, body fat percentage, and submaximal fitness 45. Some of the limitations of this study may be as follows. First, our population from a bank and an industry are not neces- sarily representative for other banks or other industry nor for the Swiss population at large. Nevertheless, self-perceived health status was comparable to the results of the 1997 Swiss Health Survey: Also, our sample from two major companies allows us to control s some unknown potential confounders in future multivariate analyses. Second, the voluntary nature of the participation makes the study vulnerable to selection bias. For quite obvious reasons, most studies of worksite health promotion programmes do not report participation data 32. Data on whether healthier employees tend to participate more in worksite health promotion programmes are inconsistent. In some studies, healthy employees were neither more likely to be intenders46 nor to be actual participants 38 in worksite health promotion programmes. In another study, employees at lower behavioural risk tended to participate more in worksite health promotion programmes 34. These divergent findings may simply be an indicator of the complexity 0s factors that determine participation, including personal and job factors, which are, among other factors, intimately related to gender 3z37,39. Third, the cross-sectional nature of the study cannot answer questions as to whether these worksite health promotion programmes have any tangible effects on health outcomes. As already men mentioned, worksite health promotion programmes may have an economic impact for the employer 44, but they don't seem to improve job satisfaction 47. Aldana has shown some positive effects on cardiovascular health risk factors of employees through implementation of worksite health promotion programmes over a period of one and a half years 4s. But even then we do not know the long-term benefits of such interventions on risk factor modification or health outcomes, such as coronary heart disease.
In this project, a large bank and an industrial company in Switzerland invested in a mobile worksite health promotion programme to screen employees for individual health risk and pursue risk reduction through counselling, health education, and referral to appropriate medical treatment. We have conducted a follow-up survey in order to obtain participants' feed-back on perceived usefulness of the Check Bus project as well as on possible behavioural modifications that resulted from the participation. The results have been analysed and will be published in the near future. Finally, the data set from the project contains information on many psychosocial variables as well as physical measurements of some known health risk factors and actual changes in the end organs. This data set from a large sample will enable us to explore more in depth the interface between psychosocial factors and health risk factors as well as participants' perceived health.
Conclusions
When planning worksite heath promotion programmes, consideration of structural aspects of interventions is likely to be just as important, if not more important, than individual factors. Consideration of specific target population characteristics, including motivations and incentives as weI1 as structural constraints may improve participation rates in worksite health promotion programmes among employees. in the Check Bus, split into ten age groups (SD = standard deviation; P10, P25, Schilling J, Lee Ch-Y, Faisst K, et al. 
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